tricular hypertrophy found at necropsy were correlated with electrocardiographie abnormaalities suggesting the diagnosis of left ventricular hypertrophy. The nonspecificity of some eleetrocardiographic findings is elllphasized by the occasiollal erroneous diagnosis of left ventricular hypertrophy.
T HE diagnosis of ventricular hypertrophy ranks high in importance among the various clinical applications of electrocardiography, leeanse electrocardiographic alterations may exist without other clinical signs of hypertrophy. Such early diaguosis of ventricular hypertrophy may be of great practical import, since the application of many newer medical and surgical methods of therapy often depends on the presence or al)sence of ventricular hypertrophy.
Although a number of criteria for the eleetrocardiographic diagnosis of left ventricular hypertrophy has been recommended by various investigators,1 8 a recent survey I)y questionnaire9 revealed some hesitation on the part of several experts in accepting a strictly defined set of diagnostic criteria.
Many excellent studies of clinical and electrocardiographic correlation of left ventricular hypertrophy have been made. however, relatively little information is available concerning autopsy verification of such studies. In a recent report, Scott et al.1' examined a series of electrocardiograms from patients in whom autopsies showed evidence of left veintricular hypertrophy, in order to assess the reliability of electrocardiographic criteria suggested by various workers. These authors, however, investigated only the positive side SELZER, EBNOTHIER, PACKARD, STONE, AND QUINN Before these 17 cases were accepted as falsepositive cases, a careful review of clinical records was made. In none of them did the past history or final illness suggest a reason for left ventricular hypertrophy. Table 2 summarizes the pertinent clinical information and the essential electrocardiographic findings in the 17 false-positive cases. It is seen that none of the patients died of cardiovascular disease. It was furthermore noted that in no case was cardiac disease or hypertension present duringr the period of observation, nor was there a history thereof. Pathologic examination revealed the presence of myocardial scarring in 4 patients and myocardial metastasis in 1. The majority of these patients died of noncardiac malignant tumors and showed emaciation.
A review of the electrocardiographic findings in this group showed that high voltage was present in all but 1 case. In addition, 6 patients showed lesser degree of ST-T abnormalities and 1 showed inversion of T waves in leads V4 to V6. It is noteworthy that of the 7 patients whose electrocardiograms showed ST-T abnormalities, in 4 fibrosis of the myocardium was demonstrated. Six patients showed delayed ventricular activation time in leads V5 and V6.
Thus, 17 patients who had no clinical evidence of cardiac disease and had no more than microscopic or focal myocardial changes at autopsy showed electrocardiographic evidence of left ventricular hypertrophy. Table 3 summarizes electrocardiographic findings arranged by the 3 groups of criteria in the false-positive cases, in the borderline group, and in cases with pathologically confirmed left ventricular hypertrophy grouped by heart weights. It is seen that high voltage was present in all but 7 cases. It is noteworthy, however, that the false-positive group shows an appreciable number of cases in which high voltage was observed both in extremity and in precordial leads. The incidence of delayed The time-consuming preparation of such a specimen, however, does not permit routine use of this method for necropsies outside a selected and limited study. Investigation based on routine autopsy material can take into account either the measurement of the thickness of left ventricular wall or the total heart weight. Measurement of left ventricular wall is the less reliable of the 2 indices because of the variability of thickness in various parts of the heart, making comparison difficult, and because of unreliability of such a measurement in the presence of cardiac dilatation. On the other hand, left ventricular musculature accounts for at least 75 per cent of the total cardiac weight, so that its hypertrophy will bring the total cardiac weight promptly out of the normal range, whereas right ventricular hypertrophy would affect total weight only in severe cases. In this study, in particular, the unlikely possibility of isolated right ventricular hypertrophy being responsible for increased total heart weight is almost entirely eliminated by the selection of the material, for only cases with electrocardiographic evidence of left ventricular hypertrophy were included. It was considered, therefore, that the most suitable index for left ventricular hypertrophy for this study was the increase in total cardiac weight, with the use of predicted weight values related to body length. The elimination of the borderline cases served as a better way to separate the normal and abnormal. On the other hand, the diagnosis of right ventricular hypertrophy had to depend on the much less reliable measurement of its wall thickness. An Abnormalities of the repolarization process appear to be such an integral part of the electrocardiographic pattern of left ventricular hypertrophy that it was thought to be preferable to use the all-inclusive term "hypertrophy" rather than the dual concept of "hypertrophy" and "strain." The concept of strain appears to have some merit in acute processes wherein S-T and T changes appear or disappear under circumstances in which the time is too short for the development or the regression of ventricular hypertrophy. However, until more is known about the exact nature of "strain,'' it may be assumed that it represents the same physiopathologic process that stimulates the growth of heart muscle.
The findings of this study suggest strongly that presently available criteria for the electrocardiographic diagnosis of left ventricular hypertrophy are reasonably satisfactory. Yet, on the one hand, normal hearts can un-is hypertrophied. Such probability appears to be higher in the presence of an average body build, and lower in the presence of emaciation, thin chest wall, or some other factor capable of distorting the transmission of the electric cardiac potential.
The greatest possibility of error in the diagnosis of left ventricular hypertrophy lies in the diagnosis of early hypertrophy. The characteristic picture of fully developed left ventricular hypertrophy consisting of leftwards (horizontal) rotation of the mean QRS axis, the high voltage, the delayed ventricular activation time, the prolonged QRS duration, and the characteristic S-T segment deviation and T-wave inversion are very unlikely to lead to a diagnostic error. However, it is important to note that severe hypertrophy of the left ventricle may exist while fulfilling only one of these criteria, so that the electrocardiographic diagnosis of "early" and "late" or " mild " and " severe " hypertrophy may be subject to a considerable error.
Throughout the study, an attempt has been made to visualize alterations of the electrocardiogram as a variation of the sequence of activation and the magnitude of the spatial electric forces, rather than as changes in the contour of the various waves. One is justified in asking the question, whether direct vectorcardiography would be superior in the diagnosis of left ventricular hypertrophy to conventional electrocardiography. At diagnoses false-positive que non importa qual altere criterio de hypertrophia sinistro-ventricular. Le depression del segmento S-T e le applanation e inversion del unda T in derivationes exhibiente le plus alte deflexiones electro-positive-addite al criterios del 2 altere gruppos augmentava le specificitate del diagnose a grados significative. Tameni, le relation inter le extension del anormalitates electrocardiographic e le grado de severitate del hypertrophia es solmente "satis bon. " Es formulate le opinion que iste inexactitudes del diagiiose electrocardiographic inhere ini le methodo mesme e servi a demonstrar le facto que le electrocardiographia conventional registra le fortias del action cardiac in un maniera pauco raffitiate, proque illo es influentiate etiain per varie factores extraniee, coino per exemplo le conforniation del corpore del patiente, le erratic variationes in le position anatomic del corde, le grado del efecto isolatori de structuras exterile, etc., incluse, il es probabile, un numero de factores que es ancora incognoscite.
Le currentemente disponibile criterios electrocardiographic pro le diagnose de hypertrophia sinistro-venltricular pare esser "moderatemente satisfactori." Tamen, illos debe esser applicate in plen recognition de lor limitationes. Il es necessari acceptar los como expression de probabilitate plus tosto que como diagnostic pro hypertrophia sinistro-ventricular. Es sublineate le disappunctante inexactitude del electrocardiographia in le eampo del diagnose de hypertrophia sinistro-venitricular in stadios precoce.
